ABSTRACT FELLOWES, 0. N. (Plum Island Animal Disease Laboratory, Greenport, N.Y.). Influence of salts on foot-and-mouth disease virus. 1966.-The effect of sodium and magnesium chloride in 1 and 2 M concentration at temperatures of 37 and 50 C on type C, strain 149, foot-and-mouth disease virus during storage for 6 days was studied. The exclusively passaged cattle strain and its tissue culture-adapted line were compared. Preparations of the various chemicals and their concentrations were made directly in suspensions of the virus, which, together with untreated control virus suspensions, were stored at indicated temperatures and tested daily for concentration of virus present. Both 1 and 2 M concentrations of Mg markedly slowed the degradation of the bovine-passaged virus, as compared with untreated virus stored at 37 or 50 C. Such was not the case with 1 and 2 M concentrations of Na at 37 and 50 C, in which instance the treated virus was degraded faster than the untreated controls at 37 C, and but slightly influenced at 50 C. The tissue culture-adapted virus at the 25th passage was not stabilized by any concentration of chemical additive either at 37 or 50 C, except for 1 and 2 M concentrations of Na at 37 C, which partially retarded degradation of the virus. After 91 passages of the virus in tissue culture, only a suggestion of the influence of 1 and 2 M concentrations of Na at 37 C remained to show a stabilizing effect. These responses tend to separate the bovine-passaged virus from the tissue culture-adapted virus under the conditions of this study.
It becomes more and more important to define the environment in which a line or type of virus has been maintained since its initial isolation. The hosts in which the virus has been propagated or the artificial media in which the virus has been cultivated may modify attributes or properties of an infectious agent so treated. It has been reported that the presence of monovalent or divalent cations, at various concentrations, will stabilize enteroviruses for varying periods of time when heated at 37 or 50 C (9) . With other viruses, the effect of certain cations and heat will degrade the virus (11) . With polioviruses, the cation effect with heat has served to distinguish between the attenuated and virulent strains of the same virus (10) . The In Fig. 1 and 2, the 1 and 2 M concentrations bovine passage. Symbols: A = virus control, 37 C; of MgCl2 slowed the rate of degradation of the A = virus control, 50 C; X = I M Mg, 37 C; 0 = cattle-passaged type C, strain 149 virus at both I M Mg, 50 C. 37 and 50 C storage temperatures for a period of 6 days, as compared with untreated control virus. 8 The 1 and 2 M concentration of NaCl did not exhibit this same influence on virus at 37 C, but tissue culture passage at 37 C storage, but had no such effect at 50 C storage, as indicated in Fig.  6 and 7. The effect of 1 M NaCl was greater than 2 M on the virus at 37 C. Fig. 10 these conditions might lend itself to the production of an antigen to be used in immunizing or diagnostic procedures. The preservation of bovine FMDV by a concentration of salt as high as 25 % has been known for many years (7) . This property is also possessed by mengo, encephalitis, and polio viruses heated in hypertonic salt solution (8) . In studies performed in this laboratory, suspensions of bovine tissue and tissue culture containing type A, strain 119 FMDV were stored for 6 days at 37 C without additives. The tissue culture virus survived better than did the tongue tissue virus (4). Exposure of virus in tissue suspension to higher temperatures has revealed infectious virus present after 4 hr at 84 C but not at 6 hr for 85 C (3). In Fig. 8 and 9 , the untreated virus control preparations (both tissue culture lines) seem to have heat-resistant members present in the FMDV population. It is possible, therefore, to have heatresistant virus in the population of virus being tested on a random basis.
From these data, it is now reasonable to theorize that survival of bovine FMDV at higher temperatures (50 C) is conditioned by at least two factors: the random presence of heat-stable virus in the population or the presence of 1 or 2 M MgCl2 in the medium. The first factor can, of course, be detected by the virus control when exposed to higher temperatures.
The choice of type C, strain 149, FMDV as a model was highly influenced by the knowledge that it had been maintained exclusively for 30 years in cattle. The cattle strain of FMDV, when well adapted to growth in tissue culture, will exhibit a PFU value approximating very closely the LD50 value in suckling mice. However, in this instance, so as not to modify any attributes of the cattle-passage type C, strain 149 by testing in an artifical medium, the assays of such tissue suspensions were performed in mice. It is noted that at the 25th tissue culture passage level the virus had already lost its ability to be stabilized against heat treatment by magnesium chloride.
It may be that this characteristic is a desirable one or is a marker for some other wanted attribute, in which case it would be necessary to stop serial passage of the virus in tissue culture at some earlier level. It would be interesting to determine if the virus from the 91st tissue culture passage when passed one or more times in cattle would regain its lost characteristics with regard to magnesium chloride. This is being done and the results will be reported at a later time. 
